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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance reliability while 
reducing the size and cost by providing a pattern 
connecting with a printed board in a region other than a 
region where means for connecting a pressure 
generating means with a plane other than that provided 
with the pressure generating means is formed. 
SOLUTION: Discrete end face terminal on the side of 
end face not facing each piezoelectric element in each 
array of piezoelectric elements is connected with 
discrete lead-out electrode on a substrate 3 through a 
conduction processing material. Each discrete lead-out 
electrode and a common electrode are conducted with a 
connection pattern, i.e., a rear surface discrete electrode 
pattern 33 and a rear surface common electrode pattern 
35, through through-hole electrodes 23, 25, respectively. A printed board, i.e., an FPC, is 
connected at a connection region (connecting part, contact part) with a flexible print cable 
FPC and applied with a drive voltage. Consequently, a field is generated in the laminating 
direction and an elongation is induced in the piezoelectric element in the laminating direction. 
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* NOTICES * 

Japan Patent Office is not responsible for any 

damages caused by the use of this translation. ' - # . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A nozzle which carries out the regurgitation of the ink drop A liquid room which this nozzle 
opens for free passage A pressure generating means to generate a pressure to which this liquid indoor 
capacity is changed A printed circuit board in which a pattern for carrying an ink jet arm head which 
formed this pressure generating means in a substrate, and impressing an actuation wave to said pressure 
generating means of this ink jet arm head was formed It is the ink jet recording device equipped with the 
above, and is characterized by having established a connecting means which connects to said substrate 
fields and said pressure generating means other than a field in which said pressure generating means was 
formed, and jpreparing a connection pattern connected with said printed circuit board in fields other than 
a field which formed this connecting means further. 

[Claim 2] It is the ink jet recording device characterized by having connected to a publication fields and 
said pressure generating means other than a field which established said pressure generating means 
through a breakthrough which formed said connecting means in said substrate in an ink jet recording 
device at claim 1, and preparing said connection pattern in a rear face of said substrate. 
[Claim 3] An ink jet recording device characterized by covering a part of field [ at least ] except a field 
which connects a pattern of said printed circuit board with a material which has insulation in an ink j et 
recording device according to claim 1 or 2. 

[Claim 4] An ink jet recording device characterized by the maximum array pitch of said connection 
pattern being more than an array pitch of said connecting means in an ink jet recording device according 
to claim 1 to 3. 

[Claim 5] An ink jet recording device characterized by carrying out two or more trains arrangement of 
said connecting means in an ink jet recording device according to claim 1 to 4. 

[Claim 6] An ink jet recording device characterized by carrying out two or more trains arrangement of 
the inlet connection with said printed circuit board of said connection pattern in an ink j et recording 
device according to claim 1 to 5. 

[Claim 7] An ink jet recording device characterized by for an ink jet recording device according to claim 
1 having set, having arranged two or more trains of said pressure generating means, having established a 
connecting means of two or more trains corresponding to each, and preparing inlet connection with said 
printed circuit board inside said connecting means. 

[Claim 8] An ink jet recording device characterized by stationing inlet connection with a printed circuit 
board of said connection pattern at both sides of said connecting means in an ink jet recording device 
according to claim 1 to 7. 

[Claim 9] An ink jet recording device characterized by connecting said connection pattern and printed 
circuit board with a different direction electrical conducting material in an ink jet recording device 
according to claim 1 to 8. 

[Claim 10] An ink jet recording device characterized by carrying two or more ink jet arm heads, and 
preparing at least two or more of ink jet arm heads of it on one printed circuit board in an ink jet 
recording device according to claim 1 to 9. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the connection structure of an ink jet arm 

head and a printed circuit board about an ink jet recording device. 

[0002] 

[Description of the Prior Art] An ink jet recording device does not almost have the oscillation at the time 
of record, and the noise, and since especially colorization is easy, it is used for others, facsimile, a copy 
machine, etc. which output the data of digital processors, such as a computer. [ printer ] The ink jet arm 
head used for such an ink jet recording device drives actuator means (pressure generating means), such 
as a piezoelectric device (piezo mold), an exoergic resistor (bubble mold), a diaphragm, and a 
counterelectrode (electrostatic type), according to a record signal, carries out regurgitation flight of the 
ink drop from a nozzle, and performs image recording on a record medium. 

[0003] for example, as an ink jet arm head using a piezoelectric device While joining to two or more 
trains seriate and arranging two or more laminating mold piezoelectric devices on a head substrate as 
indicated by JP,8-142324,A etc. The frame member located in the perimeter of a piezoelectric device is 
joined. On these piezoelectric devices and a frame member Carry out the laminating of the diaphragm 
which has the diaphragm section, and the laminating of the liquid room septum member which forms the 
ink supply way which supplies ink to the application-of-pressure liquid room pressurized through the 
diaphragm section by the laminating mold piezoelectric device on this diaphragm and this liquid room is 
carried out. Furthermore, the laminating of the nozzle plate in which the nozzle was formed on this 
liquid room septum member is carried out, and there is a thing it was made to make an ink drop breathe 
out from a nozzle with the variation rate of the d33 direction of a laminating mold piezoelectric device. 
[0004] It is necessary to connect electrically between the printed circuit boards which mounted the 
driver (actuation IC) for impressing a necessary actuation wave to a piezoelectric device and a 
piezoelectric device, and the wirebonding method is conventionally used in the ink jet arm head using 
such a piezoelectric device (JP,6-320721,A). 

[0005] However, in the case of the wirebonding method, it is necessary to choose that gold plate must be 
used for the electrode material of a head end substrate and a printed circuit board lateral electrode etc. 
Moreover, in order to make 1 sequential 1 connection, the number of wirebonding also increases, in the 
case of a high accumulation nozzle (for example, 100 or more nozzles), working hours are long, and cost 
also becomes high. Furthermore, as for the wirebonding section, it has many problems that there is the 
need of closing in order to protect from the open circuit by contact of wires, mixing of an impact and a 
foreign matter, etc. 

[0006] Then, there is the method of connecting the electrode and flexible printed cable (FPC) of a 
piezoelectric device on a direct pewter and different direction electric conduction tape as indicated by 
JP,6-320721,A. 

[0007] Moreover, as a connection method of a flexible patchboard, the tabular piezo electric crystal 
which arranged the electrode on the surroundings is inserted with a bottom substrate and a top substrate, 
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two or more through hole electrodes are drilled on the outskirts of each of one substrate and a tabular 
piezo electric crystal, and the method of connecting an actuation electrode and a flexible substrate 
through a through hole is learned as indicated by JP,5-28673,U. 

[0008] . . 

[Problem(s) to be Solved by the Invention] However, if it is in the structure which carries out direct 
continuation of the piezoelectric device mentioned above and FPC, since there is inlet connection (it is 
also called the contact section and a surface of action.) with FPC in the same direction as the nozzle of a 
substrate side, thoroughgoing protection for preventing that ink adheres and inter-electrode leaks must 
be carried out. Moreover, since the contact section with FPC does not have a passage board, common 

and a nozzle plate and the front face needs to be exposed, it is necessary to take out a 
piezoelectric device to an excess at least more than the length of the contact section, and the magnitude 
of a piezo electric crystal becomes large. 

[0009] Moreover, if it is in the structure using a through hole Since it is connectable with a flexible 
substrate in respect of a piezo electric crystal and a reverse substrate, Irregularity becomes large 
considerably at ** which forms a through hole in the substrate of the thing it becomes unnecessary to 
enlarge the thoroughgoing protection and the thoroughgoing piezo electric crystal for preventing the 
contamination in ink etc. The sake, It is unknown a flexible substrate and for reliability to be good and 
to connect with the sufficient yield, as long as it is indicated by the above-mentioned official report. 
[0010] This invention is made in view of the above-mentioned point, and it ainis at offering the ink jet 
recording device which can realize densification of the ink jet arm head to carry, miniaturization, low- 
cost-izing, and high-reliability. 

[Means for Solving the Problem] In order to solve the aboye-mentioned technical problem, an ink jet 
recording device of claim 1 A nozzle which carries out the regurgitation of the ink drop, a liquid room 
which this nozzle opens for free passage, and a pressure generating means to generate a pressure to 
which this liquid indoor capacity is changed, In an ink jet recording device which has a printed circuit 
board in which a pattern for carrying an ink jet arm head which formed this pressure generating means 
in a substrate, and impressing an actuation wave to said pressure generating means of this ink jet arm 
head was formed It considered as a configuration which established a connecting means which connects 
to said substrate fields and said pressure generating means other than a field in which said pressure 
generating means was formed, and prepared a connection pattern connected with said printed circuit 
board in fields other than a field which formed this connecting means further. In addition, it uses for a 
"printed circuit board" in semantics containing a printed circuit board (PCB), flexible printed cable 
(FPC), and conductivity film etc. . , . _,. , ~ , • o 

[0012] In an ink jet recording device of above-mentioned claim 1, an ink jet recording device ot claim 1 
connected fields and said pressure generating means other than a field in which said pressure generating 
means was formed through a breakthrough formed in said substrate, and considered said connecting 
means as a configuration which prepared said connection pattern in a rear face of said substrate. 
[0013] An ink jet recording device of claim 3 was considered as a configuration which covered a part of 
field [ at least ] except a field which connects a pattern of said printed circuit board with a material 
which has insulation in above-mentioned claim 1 or an ink jet recording device of 2. 
[0014] An ink jet recording device of claim 4 was considered as a configuration whose maximum array 
pitch of said connection pattern is more than an array pitch of said connecting means in above- 
mentioned claim 1 thru/or one ink jet recording device of 3. 

[0015] In above-mentioned claim 1 thru/or one ink jet recording device of 4, said connecting means 
considered an ink jet recording device of claim 5 as a configuration by which two or more trains 
arrangement is carried out. 

[0016] In above-mentioned claim 1 thru/or one ink jet recording device of 5, inlet connection with said 
printed circuit board of said connection pattern considered an ink jet recording device of claim 6 as a 
configuration by which two or more trains arrangement is carried out. 

[0017] An ink jet recording device of claim 7 was considered as a configuration which an ink jet 
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recording device of above-mentioned claim 1 set, has arranged two or more trains of said pressure 
generating means, established a connecting means of two or more trains corresponding to each, and 
prepared inlet connection with said printed circuit board inside said connecting means. 
[0018] An ink jet recording device of claim 8 was considered as a configuration by which inlet 
connection with a printed circuit board of said connection pattern is stationed at both sides of said 
connecting means in above-mentioned claim 1 thru/or one ink jet recording device of 7. ' 
[0019] An ink jet recording device of claim 9 considered said connection pattern and printed circuit 
board as a configuration connected with a different direction electrical conducting material in above- 
mentioned claim 1 thru/or one ink jet recording device of 8. 

[0020] In above-mentioned claim 1 thru/or one ink jet recording device of 9, an ink jet recording device 
of claim 10 carried two or more ink jet arm heads, and at least two or more of ink jet arm heads of it 
considered it as a configuration prepared on one printed circuit board. 

[0021] ' * ■ " 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to an accompanying drawing. Hereafter, the gestalt of operation of this invention is explained 
with reference to an accompanying drawing. The important section enlarged view of drawing 3 and 
drawing 6 of the important section expanded sectional view to which the appearance perspective 
diagram and drawing 2 which show an example of the ink j et head section of the ink jet recording device 
which drawing 1 requires for the 1st operation gestalt of this invention meet the decomposition 
perspective diagram of this ink jet arm head, and drawing 3 meets the A- A line of drawing 1 , the 
important section expanded sectional view to which drawing 4 meets the B-B line of drawing 1 , and 
drawing 5 are rear- face drawings of a substrate. 

[0022] This ink jet arm head consists of an actuator unit 1 and a liquid room unit 2 joined on this 
actuator unit 1. The actuator unit 1 has joined the frame member 5 which encloses the perimeter of the 
piezoelectric-device trains 4 and 4 of two trains which come to arrange two or more laminating mold 
piezoelectric devices in the shape of a train on the insulating substrate 3 (successive installation), and the 
piezoelectric-device train 4 of these 2 train with adhesives 6. The piezoelectric-device train 4 consists of 
two or more piezoelectric devices 7 to which the driving pulse for drop-izing ink and making it fly is 
given. 

[0023] The liquid room unit 2 pastes up the passage septum member 13 which consists of metal plates, 
such as a photopolymer film (dry film resist) which forms an application-of-pressure liquid room, 
common ink passage, etc. on the diaphragm 12 in which the diaphragm section 1 1 was formed, or SUS, 
with the thermocompression bonding of a dry film resist, or adhesives, and comes to paste up the nozzle 
plate 15 in which two or more nozzles 14 were formed on this passage septum member 13. 
[0024] By these diaphragms 12, the passage septum member 13, and the nozzle plate 15 The flow- 
resistance section 18 which serves as an ink supply way which supplies ink to the application-of- 
pressure liquid room 16 from the common liquid room 17 arranged on both sides of two or more 
application-of-pressure liquid rooms 16 which each achieved abbreviation independence, and each 
application-of-pressure liquid room 16 which have the diaphragm section 1 1 which counters the 
piezoelectric device 7 of each piezoelectric-device train 4, and the common liquid room 17 is formed. 
And each piezoelectric device 7 was countered and the nozzle 14 which is open for free passage in the 
application-of-pressure liquid room 16 is arranged. And that diaphragm 12 has joined this liquid room 
unit 2 to the actuator unit 1 with high rigidity with adhesives. 

[0025] Here, the substrate 3 of the actuator unit 1 consists of a thing of the construction material which 
moreover resembled the piezoelectric device by about 0.5 -5mm in thickness, it is desirable for a cut 
according to a diamond wheel in a piezoelectric device to be possible, and it is [ corresponding to a 
piezoelectric device 7, it is high-density, and ] desirable [ the substrate ] that a through hole can be 
formed. 

[0026] The individual drawer electrode 22 for giving a selection signal to each piezoelectric device 7 
divided in the slit slot 21 which connects the end-face side which not each piezoelectric device 7 of each 
piezoelectric-device train 4 counters was formed in the both ends of the successive installation direction 
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of the piezoelectric device 7 of this substrate 3, and the direction which goes direct, and each individual 
drawer electrode 22 is connected to the rear-face side of a substrate 3 through the through hole electrode 
23 which is a connecting means. Moreover, between each piezoelectric-device train 4 and 4, the 
common electrode 24 for giving an actuation wave to each piezoelectric device was formed, and the 
common electrode 24 is connected to the rear- face side of a substrate 3 through the through hole 
electrode 25 which is a connecting means. 

[0027] Here, the physical relationship with a piezoelectric device 7, the individual drawer electrode 22, 
and the common electrode 24 is leaving the crevice slightly, as shown in drawing 5 . This is because the 
thickness and the error of electrodes 22 and 24 will affect the cementation quality of a piezoelectric 
device 7, i.e., the field parallel precision after the homogeneity of cementation, or cementation, and are 
not desirable, if a piezoelectric device 7 appears on each electrode 22 and 24. However, if a piezoelectric 
device- 7, the individual drawer electrode 22, and the common electrode 24 are the degrees which 
overlap slightly,, there are few adverse effects. 

[0028] Moreover, a piezoelectric device 4 consists of a laminating mold piezoelectric device of ten or 
more layers, as shown in drawing 3 and drawing 5 , and it carries out the laminating of the thickness of 
20-50 micrometers / PZT (=Pb(Zr-Ti) 03)26 of one layer, and the internal electrode 27 that consists of 
thickness of several micrometers / the silver and PARAJUMU of one layer (AgPd) by turns. And it is 
considering as the inactive layer without forming the electrode equivalent to an internal electrode 26 in 
the upper surface of maximum upper 26a of a piezoelectric device 7. In addition, the material used as a 
piezoelectric device is not restricted above, and can also use the ferroelectric of BaTi03, PbTi03, and 
NbO(NaK)3 grade generally used as a piezoelectric-device material. 

[0029] And many internal electrodes 27 of the piezoelectric device 7 of each piezoelectric-device train 4 
are taken out to an ends side by turns every other layer. It connects with the individual end-face 
electrodes 28 and 29 which were formed in the ends side and which consist of AgPd, for example. The 
individual end- face electrode 28 by the side of the end face which each piezoelectric device 7 of each 
piezoelectric-device train 4 counters is connected to the common electrode 24 on a substrate 3 through 
the with a 200 kgf/mm Young's modulus [ or more 2 ] flow processing material 30. The individual end- 
face electrode 29 by the side of the end face which each piezoelectric device 7 of each piezoelectric- 
device train 4 does not counter is connected to the individual drawer electrode 22 on a substrate 3 
through the flow processing material 3 1 . 

[0030] The rear-face individual electrode pattern 33 and the rear-face common electrode pattern 35 
which are a connection pattern are made to flow through the through hole electrodes 23 and 25, 
respectively, as the drawer electrode 22 classified by each and the common electrode 24 are shown in 
drawing 6 . In a connection field (inlet connection, contact section) with each FPG37, FPC37 which is a 
printed circuit board is connected (refer to drawing 1), and electric field occur in the direction of a 
laminating by the ability giving driver voltage. In a piezoelectric device 7, the variation rate (variation 
rate of d33 direction of electric field and this direction) of the elongation of the direction of a laminating 
occurs. 

[003 1] The frame member 5 is plate-like part material which a green expansion coefficient becomes 
from the thermosetting molding material of the epoxy resin system not more than 2xl0-6/degree C, and 
drills the bore sections 38 and 39 corresponding to the piezoelectric-device train 4. It is a fixed part to 
the one side of the successive installation direction of each piezoelectric device 7, and the direction 
which intersects perpendicularly. While forming 40 and 41, a fixed part 42 is formed also in the center 
section which is the other side of two piezoelectric-device trains 4, and the bridge formation section 43 
is formed in the both ends of the successive installation direction of each piezoelectric device 7 of these 
fixed parts 40-42. In addition, ink feed-holes 5a corresponding to ink feed-holes 3a of a substrate 3 is 
formed in one bridge formation section 43 of the frame member 5. 

[0032] And as shown in drawing 3 , the conductive paste (conductive cement) 44 is applied to the whole 
surface, the common electrode 24 divided into every each piezoelectric-device 7 (each channel) in the 
slit slot 21 is connected mutually, and the common electrode 24 of one is formed in fixed part 42 
underside of this frame member 5. 
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[0033] Next, as shown in drawing 3 , the application-of-pressure liquid room 16 side makes a flat side 
the diaphragm 12 of the liquid room unit 2, it forms diaphragm field 12a from which thickness differs, 
and cementation field 12b, and the piezoelectric-device train 4 side forms the diaphragm section 1 1 
corresponding to the piezoelectric device 7 of the piezoelectric-device train 4, respectively. This 
diaphragm 12 consists of a metal plate of nickel (nickel), and is manufactured by the electroforming 
method. In addition, 12d of ink feed holes is formed also in a diaphragm 12. 

[0034] The passage septum member 13 is located between the diaphragm 12 upper surface and a nozzle 
plate 15, forms the passage of the application-of-pressure liquid room 16 etc., and constitutes it from the 
manufacturing process by the bottom passage septum member 51 and the upside passage septum 
member 52. 

[0035] The bottom passage septum member 51 consists of the photopolymer film or SUS substrate 
adhered to the diaphragm 12 upper surface. As shown in drawing 3 , while forming the passage of the 
application-of-pressure liquid room 16 grade which became independent respectively corresponding to 
the upside passage septum member 52 and each piezoelectric device 7 of the **** intermediary • 
piezoelectric-device train 4 It consists of the inside septum section 53 of a large number which form the 
flow-resistance section 18 which served as the ink supply way to each application-of-pressure liquid 
room 16, and the periphery septum section 54 which forms the common liquid room 17 in the perimeter 
of the application-of-pressure liquid room 16. Although the upside passage septum member 52 is the 
same configuration as the bottom passage septum member 5 1 and abbreviation, they differ at a point 
without the portion equivalent to the flow-resistance section 1 8 of the bottom passage septum member 
51. 

[0036] The nozzle 14 of a large number which are the micropores for making an ink drop fly is formed 
in the nozzle plate 1 5, and the path of this nozzle 14 was formed in 50 micrometers or less for the 
diameter of an ink drop outlet side, and the nozzle 14 is formed in the location [ / near the center of the 
application-of-pressure liquid room 16.]. This nozzle plate 15 as well as a diaphragm 12 consists of a 
metal plate of nickel, and is manufactured by the electroforming method. 

[0037] In addition, although this operation gestalt showed the example which establishes the common 
liquid room 17 in the both sides of the application-of-pressure liquid room 16, and performs ink supply 
from both sides, the configuration which prepares a common liquid room and the flow-resistance section 
only in one side, and carries out ink supply from one side may be used. Moreover, especially the 
location of a nozzle is not what was restricted in the center, and may be prepared near the edge of an 
application-of-pressure liquid room. 

[0038] Next, the manufacturing process of this ink jet arm head is explained. This ink jet arm head is 
joining with glue and manufacturing both the units 1 and 2, after attaching independently the actuator 
unit 1 and the liquid room unit 2 beforehand. Since the actuator unit 1 which dust etc. tends to generate 
at a processing assembly process, and the liquid room unit 2 which wants to avoid adhesion of dust etc. 
thoroughly can be attached at a separate process while the excellent articles of both the units 1 and 2 can 
be chosen and attached and the yield improves by adopting such a manufacturing process, the quality of 
the completed ink jet arm head itself improves. 

[0039] Hereafter, it explains concretely. First, processing of the actuator unit 1 and the assembly process 
are as follows. That is, as shown in drawing 7 , ink feed-holes 3a is beforehand formed in the substrate 3 
formed from electric insulation materials, such as ceramics and resin of high rigidity. Furthermore, 
through holes 23a and 25a are formed in a part of location which forms the location and common 
electrode used as an individual drawer electrode. 

[0040] And while forming the pattern 61 for individual drawer electrodes which becomes the both-sides 
portion of this substrate 3 from the conductive material for forming the individual drawer electrode 22, 
the pattern 62 for common electrodes which consists of a conductive material is formed so that substrate 
3 center and the pattern 61 for individual drawer electrodes may be bypassed and the both ends of a 
substrate 3 may be attended, and let between the pattern 61 for individual drawer electrodes, and the 
patterns 62 for common electrodes be the piezoelectric-device cementation field 63. Furthermore, after 
forming them, simultaneously with formation of the pattern 61 for individual drawer electrodes, and the 
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pattern 62 for common electrodes, the layer which also becomes through hole 23a and an interior wall of 
25a from a conductive material may be formed. 

[0041] Moreover, as shown in drawing 6 , the rear-face individual electrode pattern 33 is formed from 
the through hole electrode 23 of the individual drawer electrode 22 to inlet connection with FPC37, and 
the rear-face common electrode pattqrn 35 is formed in the rear face of this substrate 3 from the through 
hole electrode 25 of the common electrode 25 to inlet connection with FPC37. Then, through holes 23a 
and 25a are filled up with the good material of energization nature, such as Ag, and the through hole 
electrodes 23 and 25 are formed. The restoration method makes Ag the shape of a paste, and it is poured 
into the interior of through hole 23a and 25a, and it can perform it easily by making it dry and solidify. 
[0042] Furthermore, it is desirable that pattern formation covers the portion except inlet connection with 
FPC37 of the rear-face individual electrode pattern 33 of the rear face of a substrate 3 and the rear-face 
common electrode pattern 35 with the insulation of a photopolymer etc. with an easy material at least: 
This is for perfQiming FPC mounting which prevents that inter-electrode contacts by the flash of solder, 
or spilling, and has reliability more at the time of connection of FPC37. 

[0043] For example, as a coat pattern by the photopolymer 69, as are shown in drawing 8 , and it is good 
and is indicated except the portion except the connection fields 33a and 35a with FPC37 in drawing 9 as 
****** ? portions 0 ther than connection field 33a with FPC of each train and 35a may be covered, or 
between FPC connection field 33a which adjoins as shown in drawing 10 , and 35a may be covered. 
[0044] Moreover, the FPC connection fields 33a and 35a of the rear- face individual. drawer electrode 
pattern 33 which is a connection pattern, and the rear-face common electrode pattern 35 are formed 
inside a substrate 3 from the location of through holes 23a and 25a; as shown in drawin g 6 . Thereby, in 
order to form inlet connection with FPC37, a substrate 3 does not become large and the miniaturization 
of an arm head can be attained. t 

[0045] Each of these electrodes (electrode pattern) 22, 24, 33, and 35 are formed by methods, such as 
printing of thick-film-conductor pastes, such as metal vacuum evaporationo of nickel, Au, Cu, etc. or 
electrolysis of a metal of the same kind, non-electric-field plating or AgPd, AgPt, and Au paste, and are 
stuck to the 3rd page of a substrate. 

[0046] And the piezoelectric-device plate 64 which forms a laminating mold piezoelectric device in said 
piezoelectric-device cementation field 63 on a substrate 3 in the shape of a plate (the shape of or a 
sheet), and becomes as shown in drawing 1 1 is joined with glue using adhesives (refer to drawing 3 ). 
As adhesives used for cementation to the substrate 3 of this piezoelectric-device plate 64, a with a 200 
kgf7mm Young's modulus [ or more 2 ] thing is good, and is using the epoxy system adhesives of a heat 
hardening mold here. As a gestalt of adhesives, film 1 liquid type, 2 liquid mixing type, or a type etc. is 
usable. 

[0047] And the end-face electrode for forming the individual end- face electrodes (individual external 
electrode) 28 and 29 in the short side part end face of these piezoelectric-device plates 64 beforehand is 
formed. While connecting electrically to the pattern 62 for common electrodes on a substrate 3 the near 
end-face electrode with which these two piezoelectric-device plates 64 counter after joining with glue to 
a substrate 3 top with the flow processing material 30 The end-face electrode with which two 
piezoelectric-device plates 64 do not counter is electrically connected to the pattern 61 for the drawer 
electrodes classified by each on a substrate 3 with the flow processing material 31. As these flow 
processing materials 30 and 31, the with a 200 kgf7mm Young's modulus [ or more 2 ] thing is used. 
Moreover, as a flow processing material, dipping, such as vacuum evaporationo of sputtering, such as 
electroconductive glue and Au, Au, etc. and AgPd, etc. can be used, for example. 

[0048] Subsequently, slit processing which cuts the surface section of two piezoelectric-device plates 64 
and substrates 3 by the dicer which set the diamond wheel in the pitch by which the piezoelectric device 
7 with a width of face of about 100 micrometers [ per predetermined pitch, for example, one pitch, ] is 
formed in the direction which intersects perpendicularly with the end-face electrode is performed, and it 
divides into the individual end-face electrodes 28 and 29 simultaneously corresponding to each 
piezoelectric device 7 for an end-face electrode which carry out division formation of two or more 
laminating mold piezoelectric devices 7. 
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[0049] While making each piezoelectric device 7 become independent thoroughly by cutting deeply to 
the predetermined depth to a substrate 3, and putting in and cutting the slit slot 21 at this time as shown 
also in drawing 5 , the pattern 61 for individual drawer electrodes is individually divided into the 
individual drawer electrode 22 corresponding to each piezoelectric device 7, respectively: In this case, 
the pattern 62 for common electrodes on a substrate 3 will also be divided corresponding to the 
piezoelectric device 7 of each [ part / that ]. . ' 

[0050] In addition, the individual drawer electrode 22 by which division formation was carried out is 
connected through the individual end- face electrode 29 and the electric conduction processing material 
31 by the side of the end face which not each piezoelectric device 7 counters. Moreover, the pattern 62 
for common electrodes is also connected through the individual end- face electrode 28 and the electric 
conduction processing material 30 by the side of the end face which the piezoelectric device 7 of each 
piezoelectric-device train 4 counters. 

[005 1] Thus, while forming the pattern 61 for drawer electrodes on the insulating substrate 3 The 
laminating mold piezoelectric device 64 which made flow connection is joined to the end-face electrode 
which took out the internal electrode 27 to the ends side by turns beforehand, and was formed in each 
end face. After carrying out flow processing of the pattern 61 for drawer electrodes, and the end- face 
electrode of the laminating mold piezoelectric device 64 and connecting, while performing slit 
processing to the surface section of the laminating mold piezoelectric device 64 and a substrate 3 
simultaneously and forming two or more piezoelectric devices 7 By dividing the pattern 61 for drawer 
electrodes, and an end-face electrode into two or more individual drawer electrodes 28 and individual 
end-face electrodes 29 respectively and individually corresponding to a piezoelectric device 7 When 
high density integration of two or more piezoelectric devices can be attained and drawing of the 
electrode from an internal electrode 27 becomes easy, since a substrate is joined to a piezoelectric device 
and bonding strength is high, failure of the piezoelectric device at the time of slit processing can 
decrease, the yield can improve, and the cutback of cost can be aimed at. 

[0052] And by using a with a 200 kgffmm Young's modulus [ or more 2 ] thing as flow processing 
materials 30 and 3 1 which make it flow through the end- face electrode of a laminating mold 
piezoelectric device, and the drawer electrode on a substrate, an oscillation with a piezoelectric device 
and a substrate can be reduced and failure of the laminating mold piezoelectric device at the time of slit 
processing decreases further. Moreover, while being able to reduce an oscillation with a laminating mold 
piezoelectric device and a substrate and being able to lessen failure of the piezoelectric device at the 
time of slit processing by using a with a 200 kgf/mm Young's modulus [ or more 2 ] thing as adhesives 
of a substrate 3 and a piezoelectric device 7, decline in the displacement effectiveness at the time of 
actuation of a piezoelectric device 7 is prevented, and the property of an arm head can be improved. 
[0053] Thus, the frame member 5 is joined with glue using the adhesives which consist of with a 200 
kgf7mm Young's modulus [ or more 2 ] heat hardening mold epoxy system adhesives on the substrate 3 
which slit processing of piezoelectric-device plate 64 grade ended. At this time, by applying the 
conductive paste 44 to the rear face of the fixed part 42 of this frame member 5, the pattern 62 for 
common electrode formation divided by slit processing is connected mutually, and the common 
electrode 24 is formed. 

[0054] Here, as for the frame member 5 upper surface after joining the frame member 5, and the 
piezoelectric-device 7 upper surface, precision needs to serve as the same flat surface good. This is 
because the diaphragm section 1 1 which will not be pasted up if profile irregularity is bad occurs in 
order to join the diaphragm 12 of the liquid room unit 2 to this portion so that it may mention later. 
[0055] Then, after making surface treatment possible as an inactive layer without forming an electrode 
in the upper surface of maximum upper 26a of a piezoelectric device 7, and joining the frame member 5 
slightly higher than the height of a piezoelectric device 7 with glue, as the surface grinding process was 
performed, and grinding was performed until it could delete the upper surface of a piezoelectric device 7 
slightly and became the same flat surface, the dimensional accuracy of both components and the 
difficulty of an adhesion method of construction are canceled. 

[0056] And it joins with glue, carrying out caudad the diaphragm 12 side (plane of composition), and 
http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 2/12/2004 



Page 8 of 12 



carrying out alignment of the liquid room unit 2 which performed processing assembly separately on the 
actuator unit 1 which did in this way and was completed. 

[0057] Then, as shown in drawing 12 , electrode pattern 37a of FPC37 is joined for the part except the 
through hole section of the rear- face individual electrode pattern 33 of substrate 3 rear face, and the rear- 
face common electrode. pattern 35 taheat by application of pressure as connection fields 33a and 35a. In 
addition, FPC37 had the pattern which can drive selectively the piezoelectric device 7 of the 
piezoelectric-device train 4, and has performed solder plating to the joint beforehand. In this case, more 
than the melting temperature of solder is required for the temperature when carrying out 
thermocompression bonding of FPC37, and it is usually 200 degrees C or more. 

[0058] Although the through hole electrodes 23 and 25 can be made from arranging and calcinating the 
good material of the electrical conductivity of a metal wire etc. in the ceramics beforehand here, 
processing is difficult for this method, and it is difficult for it to realize a desired array with a sufficient 
precision. 

[0059] Then, the method of punching and making with a drill etc. to a substrate 3 is used. This produces 
Breakthroughs (through hole) 23a and 25 a with a drill to a substrate 3, and the good material of metaled, 
electrical conductivity is formed in a breakthrough wall, or it produces them by filling it up with the 
material. This method can form the breakthrough of desired magnitude in a desired location, and is 
excellent in the point that it is moreover low cost with a comparatively sufficient precision. 
[0060] However, by this method, since weld flash occurs mostly around a through hole, when the 
irregularity of a substrate becomes intense and carries out thermocompression bonding of the pewter in 
this portion, a ppor contact becomes easy to produce the through hole section. So, by this invention, FPC 
mounting with sufficient reliability is attained by forming an electrode pattern from a through hole, 
avoiding a through hole, and carrying out thermbcompressiion bonding in a comparatively flat substrate 
portion. 

[0061] Moreover, as the electrical installation method with FPC, a rear-face individual electrode pattern, 
and a rear- face common electrode pattern, a different direction conductivity film can also be used in 
addition to solder. A rear-face individual electrode pattern and a rear- face common electrode pattern, 
and the electrode of FPC flow through a different direction conductivity film through a filler by having 
distributed the conductive particle (metal particles and carbon particle) called a filler into a 
thermosetting property or a thermoplastics film, and inserting and pressurizing [ heat and ] a different 
direction conductivity film between a rear-face individual electrode pattern and an individual common 
electrode pattern, and FPC. Also in the case of a different direction conductivity film, reliability 
improves by carrying out thermocompression bonding in a portion [ flats / other than a through hole ] 
similarly. 

[0062] Furthermore, in the case of a different direction conductivity film, the solder connection method 
of polar zone is natural to a substrate 3 and FPC being fixed only with the solder of the polar zone, but 
since the resin of a different direction conductivity film serves as adhesives and fixes a substrate and 
FPC also in the portion in which the electrode is not formed, it is more desirable when obtaining bond 
strength. Moreover, by heating and pressurizing FPC below 150 degrees C, since thermocompression 
bonding is possible, generating of the stress in which the resin substrate of FPC carries out thermal- 
expansion - contraction and which it produces is reduced, there is no peeling of an electrode etc., and it 
is desirable. 

[0063] Thus, after mounting FPC, finally, the ink delivery pipe 48 is inserted in ink feed-holes 3a of a 
substrate 3, and spreading hardening of the adhesives is carried out and it fixes. 

[0064] Here, since coefficient of linear expansion forms the frame member 5 of the actuator unit 1 from 
the thermosetting molding material of the epoxy resin system not more than 2xl00-6/degree C, when 
joining the diaphragm 12 and the frame member 5 of the liquid room unit 2 with glue, even if it carries 
out heating adhesion, deformation of a diaphragm 12 is not caused. Thus, since heating adhesion of the 
frame member 5 and the liquid room unit 2 can be carried out, assembly nature improves and cost is also 
reduced. 

[0065] Moreover, as adhesives which join a substrate 3, the frame member 5 and the AKUCHUETAYU 
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knitting 1, the liquid room unit 2, and a piezoelectric device 1 and a substrate 3, as mentioned above, 
when Young's modulus uses the same epoxy system hot setting adhesive or more [ 200 kgf(s)/mm ] by 
two, cost decreases. 

[0066] If an operation of the ink jet arm head constituted as mentioned above is explained; next, by 
impressing the driving pulse voltage of 20-50V to a piezoelectric device 7 selectively according to a 
record signal The diaphragm section 1 1 to which the piezoelectric device 7 to which pulse, voltage was 
impressed displaces, and a diaphragm 12 corresponds is made to transform in the nozzle 14 direction. 
The ink in the application-of-pressure liquid room 16 can be pressurized, and it can record by ink's 
serving as a drop from the nozzle 14 of a nozzle plate 15, and being injected by capacity (volume) 
change of the application-of-pressure liquid room 16. 

[0067] And in connection with the regurgitation of an ink drop, the ink pressure in the application-of- 
pressure liquid room 16 declines, and some negative pressure occurs in the application-of-pressure 
liquid room 16 according to the inertia of the ink flow of this time. Since the diaphragm section 11 of a 
diaphragm 12 returns to the original location and the application-of-pressure liquid room 16 becomes 
original configuration by making impression of the voltage to a piezoelectric device 7 into an OFF state 
under this condition, negative pressure occurs further. At this time, it fills up with the ink containing the 
ink delivery pipe 48 which leads to the ink tank which is not illustrated in the application-of-pressure 
liquid room 16 from the flow-resistance section 28 through the common liquid room 27.. Then, after the 
oscillation of the ink meniscus side of a nozzle 14 is declined and stabilized, pulse voltage is impressed 
to a piezoelectric device 7 for the ink drop regurgitation of a degree. 

[0068] In addition, although the flow processing materials 30 and 31 which carry out flow processing 
are making the individual end-face electrodes 28 and 29 of the ends side of a piezoelectric device 7, and 
the common electrode 24 and the individual drawer electrode 22 adhere in the above-mentioned 
operation gestalt to a part of outside surface of the individual end-face electrodes 28 and 29 By making 
the flow processing materials 30 and 31 adhere all over the individual end- face electrodes 28 and 29, 
and performing flow processing The bonding strength of the piezoelectric-device plate 64 before slit 
processing to the piezoelectric-device plate 64 before becoming a piezoelectric device 7, and a substrate 
3 can be raised by leaps and bounds, and failure of the laminating mold piezoelectric device at the time 
of slit processing can be reduced further. 

[0069] Moreover, in the above-mentioned operation gestalt, although the example applied to the ink jet 
arm head of the side shooter method which carried out the direction of a opening of a nozzle on the 
displacement direction of a piezoelectric device and the same axle explained, it is applicable also to the 
inkjet arm head of the edge shooter method which carried out the direction of a opening of a nozzle in 
the displacement direction of a piezoelectric device, and the direction which intersects perpendicularly. 
Furthermore, in this operation gestalt, although FPC was used as a printed circuit board, even if it uses a 
rigid substrate (the so-called PCB substrate) without flexibility, there is same effect, but if it connects by 
the piezoelectric-device side in the case of a rigid substrate, since the thickness of a substrate is thick 
and the nonconformity that a substrate will become high from a nozzle side will arise, this invention 
becomes effective further. 

[0070] Next, the 2nd operation gestalt of this invention is explained with reference to drawing 13 . In 
addition, this drawing is explanatory drawing by the side of a substrate rear face. When 
thermocompression bonding is carried out with the arm head of the 1st operation gestalt mentioned 
above using solder when densification of 100 or more dpi is performed for example, the flash of a 
pewter arises on the edge of an electrode, and a contiguity electrode may be contacted and it may flow. 
[0071] That is, when the nozzle configuration density of a single tier is 100 or more dpi, since it is set to 
254 micrometers and the through hole also corresponds with it, the array dense pitch of a nozzle is set to 
254 micrometers the same [ the array pitch of a through hole ]. When the rear-face individual electrode 
pattern 33 is formed in this by the line / space =127micrometer / 127 micrometers, there are only 127- 
micrometer inter-electrode gaps, to it, that of a pewter may produce the amount of headers to about 160 
micrometers with about 80 micrometers and a both-sides electrode at the maximum, therefore contiguity 
electrodes may contact. 
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[0072] Then, in this operation gestalt, the rear-face individual electrode pattern 33 gave breadth by 
having used through hole 23a for individual electrodes as the narrov/est part, and has prepared surface- 
of-action 33a with FPC37 in the point. 

[0073] Therefore, the pitch dl of the rear-face individual electrode pattern in surface-of-action 33a 
becomes larger than the.pitch d2 of through hole 23 a for individual electrodes (dl> d2). Thereby, even if 
there is a flash of a pewter, it is lost that contiguity electrodes contact and FPC mounting with sufficient 
reliability is attained. 

[0074] Next, the example from which the 3rd operation gestalt of this invention differs is explained with 
reference to drawing 14 and drawing 15 . In addition, both drawings are also explanatory drawings by 
the side of a substrate rear face. With the arm head of the 1st operation gestalt mentioned above, at the 
time of through hole formation, a limit is to make the path of a through hole small, if a through hole is 
formed in one train when densification of 100 or more dpi is performed, a crack may enter by part for a 
wall, or when there are few walls between through holes, when the worst, a wall may be lost and 
through holes may be connected. 

[0075] Then, in this operation gestalt, through hole 23 a for rear- face individual electrode patterns is 
arranged alternately, and it is formed. By this, since through holes become possible [ securing distance 
enough ], they can secure the thickness of a wall greatly, and can prevent generating of a crack, the free 
passage of through holes, etc., and its reliability improves. , . 

[0076] Here, surface-of-action 33a with FPC37 may be formed in one train as shown in drawing 14 , or 
as shown in drawing 15 , it may be alternately arranged like a through hole. 

[0077] When a surface of action is formed in one train, the width of face of the heating press arm head 
of the application device for being able to carry out thermocompression bonding of the surface of action 
to FPC collectively, and heating and pressing FPC may come to be narrow, and since the temperature 
nonuniformity of a heating press arm head decreases, connection with high reliability with little 
dispersion can be made in all surfaces of action. Moreover, since press area becomes small, the welding 
pressure of the application device for obtaining a pressure required for thermocompression bonding may 
come to be small, and small [ of thermocompression bonding equipment itself] and low-pricing can be 
attained. 

[0078] On the other hand, since the length of the rear-face individual electrode pattern between a 
through hole and a surface of action can be arranged almost similarly when a surface of action is 
considered as the same alternate array as a through hole, can make wiring resistance of a rear- face 
individual electrode pattern almost the same, it is lost that the driver voltage wave of a piezoelectric 
device varies by wiring resistance, the ink drop injection without dispersion is attained, and image 
quality improves. 

[0079] Next, the 4th operation gestalt of this invention is explained with reference to drawing 16 . In 
addition, this drawing is also explanatory drawing by the side of a substrate rear face. When 
thermocompression bonding is carried out with the arm head of the 1st operation gestalt mentioned 
above using solder when densification of 1 00 or more dpi is performed for example, the flash of a 
pewter arises on the edge of an electrode, and a contiguity electrode may be contacted and it may flow. 
[0080] That is, when the nozzle configuration density of a single tier is 100 or more dpi, since it is set to 
254 micrometers and the through hole also corresponds with it, the array dense pitch of a nozzle is set to 
254 micrometers the same [ the array pitch of a through hole ]. When the rear-face individual electrode 
pattern 33 is formed in this by the line / space =127micrometer / 127 micrometers, there are only 127- 
micrometer inter-electrode gaps, to it, that of a pewter may produce the amount of headers to about 160 
micrometers with about 80 micrometers and a both-sides electrode at the maximum, therefore contiguity 
electrodes may contact. 

[0081] Then, in this operation gestalt, the rear-face individual electrode pattern 33 changed length by 
turns, and has arranged alternately surface-of-action 33a with FPC37. Therefore, surface-of-action 33a 
becomes possible [ securing distance enough ]. Thereby, even if there is a flash of hang, a contiguity 
electrode is not contacted and FPC mounting with sufficient reliability is attained. 
[0082] In this case, also in the case of high density (300 or more dpi) which has only a space below the 
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amount of flashes of hang, it is lost by covering with the insulating resist 69 that contact of electrodes 
arises of surface-of-action 33a which adjoins as shown in this drawing, and the approaching rear-face 
individual electrode pattern 33. 

[0083] Next, the 5th operation gestalt of this invention is explained with reference to drawing 17 . In 
addition, this drawing is also explanatory drawing by the side of a substrate rear face. When 
thermocompression bonding is carried out with the arm head of said 1st operation gestalt using solder 
when densification of 100 or more dpi is performed for example, as mentioned above, the flash of a 
pewter arises on the edge of an electrode, and a contiguity electrode may be contacted and it may flow. 
[0084] That is, when the nozzle configuration density of a single tier is 100 or more dpi, since it is set to 
254 micrometers and the through hole also corresponds with it, the array dense pitch of a nozzle is set to 
254 micrometers the same [ the array pitch of a through hole ]. When the rear-face individual electrode . 
pattern 33 is formed in this by the line / space =127micrometer / 127. micrometers, there are only 127- 
micrometer inter-electrode gaps, to it, that of a pewter may produce the amount of header's to about 160 
micrometers with about 80 micrometers and a both-sides electrode at the maximum, therefore contiguity 
electrodes may contact. _ 
[0085] on the other hand ~ the amount of the solder for connection ~ being few (the thickness of a 
solder layer being thin) - sufficient connection is not made but it becomes easy to produce a poor 
contact. Moreover, solder will overflow the polar zone greatly by application of pressure at the time of 
thermocompression bonding as there are too many amounts of solder (the thickness of a solder layer is 
thick). Therefore, although there is an optimum value in the thickness of solder, as it mentioned above to 
the case to connect with sufficient reliability, it is generated to about 160 micrometers with about a 
maximum of 80 micrometers and a both-sides electrode, and that contiguity electrodes contact produces 
the amount of flashes of a pewter. . , 

[0086] Then, in this operation gestalt, the rear-face individual electrode pattern 33 is changing the 
direction of drawing every other through hole. Therefore, surface-of-action 33a becomes possible 
[ securing distance enough ]. Thereby, even if there is a flash of hang, a contiguity electrode is not 
contacted and FPC mounting with sufficient reliability is attained. 

[0087] In this case, also in the case of high density (300 or more dpi) which has only a space below the 
amount of flashes of a pewter, it is lost by covering portions other than surface-of-action 33a and 35a 
with the insulating resist 69, as shown in drawing 18 that contact of electrodes arises. 
[0088] Next, the 6th operation gestalt of this invention is explained with reference to drawing 19 . 
Improvement in the speed of ink jet recording devices (image formation equipment is included), such as 
a printer, or when it colorizes, print with two or more arm heads of black ink, or **** will be performed 
with a multi-arm head called seven colors which added six colors and red (R) which added yellow (Y), a 
Magenta (M), cyanogen (C), four colors of black (K) or a thin Magenta, and cyanogen, green (G), and 

[0089^In this operation gestalt, two arm heads 81 are mounted in FPC 82 of one sheet. Each arm head 81 
is a configuration which a through hole is formed as mentioned above, and is connected with FPC82 in a 
rear face. Thus, by connecting with FPC with the rear face, FPC connection becomes easy, and since the 
width of face of an arm head may be small to necessary minimum, the miniaturization in the case of a 
multi-arm head is realizable. Of course, not only two arm heads but three more or more arm heads can 
also be formed on the same FPC. 

[0090] In addition, in each above-mentioned operation gestalt, although the example which applied this 
invention to the piezo mold ink jet arm head which uses a piezoelectric device for an actuator means 
explains, if can also apply also to the bubble mold ink jet arm head using an exoergic resistor, and can 
apply also to the electrostatic type ink jet arm head using the electrostatic force between a diaphragm 
and the electrode which counters this. 
[0091] 

[Effect of the Invention] Since it considered as the configuration which established the connecting 
means which connects the fields and the pressure generating means other than the field in which the 
pressure generating means formed to the substrate which established the pressure generating means of 
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an ink-jet arm head, and prepared the connection pattern which connects with a printed circuit board in 
fields other than the field which formed this connecting means further according to the ink-jet recording 
device of claim 1 as having explained above, reliability improves, a drawer electrode section becomes 
short, and a miniaturization and low-cost-ization can plan. 

[0092] Since the connecting means was considered as the configuration which connected the fields and 
pressure generating means other than the field in which the pressure generating means was formed 
through the breakthrough formed in the substrate, and prepared the connection pattern in the rear face of 
a substrate in the ink jet recording device of above-mentioned claim 1 according to the ink jet recording 
device of claim 2, reliability improves, a drawer electrode section becomes short, and miniaturization 
and low cost-ization can be attained. r ' ' n * 

[0093] Since it considered as the configuration which covered a part of field [ at least ] except the held 
which connects the pattern of a printed circuit board with the material which has insulation in above- 
mentioned claim 1 or the ink jet recording device of 2 according to the ink jet recording device of claim 
3, while the inter-electrode short circuit at the time of printed circuit board mounting can be prevented 
and reliability improves, me yield improves and low cost-ization can be attained. 
[0094] A miniaturization can be attained, while according to the ink jet recording device of claim 4 the 
inter-electrode short circuit at the time of printed circuit board mounting can be prevented and reliability 
improves in above-mentioned claim 1 thru/or one ink jet recording device of 3, since it considered as the 
configuration whose maximum array pitch of a connection pattern is more than an array pitch of a 
connecting means. ■ 
[0095] Since the, connecting means considered as the configuration by which two or more trams 
arrangement is carried out in above-mentioned claim 1 thru/or one ink jet recording device of 4 
according to the ink jet recording device of claim 5, reliability **** mounting can be performed and 
densification can be attained. 

[0096] Since the inlet connection of the printed circuit board of a connection pattern considered as the 
configuration by which two or more trains arrangement is carried out in above-mentioned claim 1 
thru/or one ink jet recording device of 5 according to the ink jet recording device of claim 6, reliability 
**** mounting can be performed and densification can be attained. 

[0097] Since it considered as the configuration which the ink jet recording device of above-mentioned 
claim 1 set, has arranged two or more trains of pressure generating means, established the connecting 
means of two or more trains corresponding to each, and prepared inlet connection with a printed circuit 
board inside the connecting means according to the ink jet recording device of claim 7, the 
miniaturization of an arm head can be attained. m 
[0098] Since it considered as the configuration by which inlet connection with the printed circuit board 
of a connection pattern is stationed at the both sides of a connecting means in above-mentioned claim 1 
thru/or one ink jet recording device of 7 according to the ink jet recording device of claim 8, reliability 
**** mounting can be performed and densification can be attained. 

[0099] Since the connection pattern and the printed circuit board were considered as the configuration 
connected with the different direction electrical conducting material in above-mentioned claim 1 thru/or 
one ink jet recording device of 8 according to the ink jet recording device of claim 9, densification can 

be attained. . 
[0100] Since according to the ink jet recording device of claim 10 two or more ink jet arm heads were 
carried and at least two or more of ink jet arm heads of it considered as the configuration prepared on 
one printed circuit board in above-mentioned claim 1 thru/or one ink jet recording device of 9, the 
miniaturization of a multi-arm head can be attained. 

[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings; any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] ■ ■ ' ' 

[Drawing 11 The appearance perspective diagram showing an example of the ink jet head section ol the 
ink j et recording device concerning the 1 st operation gestalt of this invention 
[Drawing 21 The decomposition perspective diagram of this ink jet arm head 

[Drawing 31 The important section expanded sectional view which meets the A-A lme of drawing 1 
[Drawing 41 The important section expanded sectional view which meets the B-B line of drawing 1 
[Drawing 51 The important section enlarged view of drawing 3 
[Drawing 61 Rear-face explanatory drawing of the substrate of this arm head 

[Drawing 71 Strabism explanatory drawing with which explanation of the manufacturing process of the 
actuator unit of this arm head is presented . . 

[Drawing 81 Explanatory drawing showing other 1st example on the rear face of a substrate of this arm 

lic3.ci 

[Drawing 91 Explanatory drawing showing other 2nd example on the rear face of a substrate of this arm 

[Drawing 101 Explanatory drawing showing other 3rd example on the rear face of a substrate of this arm 
hc3.ci • 

[Drawing 111 Strabism explanatory drawing with which explanation of the manufacturing process of the 
actuator unit of this arm head is presented 

[Drawing 121 Strabism explanatory drawing with which explanation of the manufacturing process ol the 
actuator unit of this arm head is presented 

[Drawing 131 Rear-face explanatory drawing of the substrate with which explanation of the 2nd 
operation gestalt of this invention is presented 

[Drawing 141 Rear-face explanatory drawing of the substrate with which explanation of the 3rd 
operation gestalt of this invention is presented 

[Drawing 151 Rear-face explanatory drawing of the substrate with which explanation of other examples 
of this operation gestalt is presented 

[Drawing 161 Rear-face explanatory drawing of the substrate with which explanation ot the 4th 
operation gestalt of this invention is presented 

[Drawing 171 Rear-face explanatory drawing of the substrate with which explanation of the 5th 
operation gestalt of this invention is presented 

[Drawing 181 Rear-face explanatory drawing of the substrate with which explanation of other examples 
of this operation gestalt is presented 

[Drawing 191 Strabism explanatory drawing with which explanation of the 6th operation gestalt ot this 
invention is presented 
[Description of Notations] 

1 - actuator unit, 2 - liquid room unit, and 3 a substrate, 4 - piezoelectric-device train, 5 - frame 

member, and 7 a piezoelectric device, 12 - diaphragm, 13 - passage septum member, and 14 a 

nozzle, 15 - nozzle plate, a 22 - individual drawer electrode, and 23 - - a through hole electrode, a 24 
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— common electrode, 25 — through hole electrode, and 33 a rear-face individual electrode pattern, 

35 — rear- face common electrode pattern ? and 



[Translation done.] 
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DRAWINGS 



[Drawing 3J 




[Drawing 11 
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[Drawing 81 
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[Drawing 111 
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[Drawing 171 
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( 2 ) 

1 

Bo 

!B»3£g{c*iVvT\ IWB^y vM6«©^— v^SSK 20 
•f-S«*«rKt<«*©^ft< t t>-«Srl6»tt**rf-S 

Ho 

[»*«4] M«S l M 3 ov^-fh,d>KBio^ y 
[IfjJtS 5 ] 1 4 ©V ^-f twtNciEtt©^ V 

Ho 

T'yyhSKt oflGRffs 3$ 5 «$:?«fi <S *t-c v * $ n 

[ft 7 ] IS** 1 KfE«©>1' V* v 5 ^ y MS$?s£ 

&&k-rz>'{>*i?~yh&&mu. 40 

y V hS«t©^gBd5fltnE^#S©i^fi!l^BH®$tT, 
[ft*^9] »#5lft^L8©^i*fta»KlB«©'f 

5-f y hGftttB. 

i o ] m&mubm 9 ©v ^Tih^tcfEm©-* 
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2 

^yKSrfStfcU *©5*>©4>&< bk2U±<0;{>? 
V'acy b^y K«S 10©7"y ^ bXlR_hK:B»tfc*VCV^ 
SrtlrttttS'f^^x^ hEflS&B. 

[000 1] 

im&±<omm&m i&mxs.'ow^y mes^b 

[0 0 0 2 J 

[t£*©i£flf] <ils9*S=.y MES&Btt, ia®«f©M 

^v'S) , ss&tfgjn* k'^^m , trains 

*©T* (JEA3S£^«) Sr 

[0 0 0 3l«tf, £E«JlHF-«:JBV*S-f V^.y h 
~y Kfc LTte. **PS¥8 - 1 4 2 3 2 4 iflc 

^•©^Ht-teB-r57V — AgpWSrS^-U r^e>©JBE 

; sC/^yu-b&mmvx, sisjsi^©d3 3* 

fc©ftif>$i£>.5o 

[0 0 0 4] i©± p^ffS^T-SrfflVNS^^^'v'^s/ 

7*y ^ ©wsrm^wic^-rs^si^fc 9 s $6 

- 3 2 0 7 2 1 #^«) „ 

[0 0 0 5] v-j^tf^jisymoM 
^ ^5, Kflwc&vrp > b&temmmcowmn 

tc, iSaW^X/w («ittfi 0 oyX/HJi±) ©»^|c 
[0 0 0 6] ^rr-C, #PS^F6- 3 2 0 7 2 1 
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( 3 ) 

3 

/DvhW^ (fpc) isr. mm^r* mt>m 
[ooo7] y is*i/7*&Mm<omigi%mk u 

Ttt, H9S i P5-2 8 6 7 3-^&$ftt;i§l^£;K<-rv^<fc 
b Tjfc*, — *©a«XtWE*tflE«flc©-tivF*u©«3a 

[0008] 10 

«3(rFl:FPC4:^EaESB«i-Sfl!3Ste*>o-C»4» FP 

ctommm (&mm. mmmbhwrzo ) a 5 *« 
s©y x/wti^c^r(B]{c$,5fc26, jisftfttmLxn 

tt-*M*fce>fcv\, FPCi ©SS^inPfiStlNMiK, * 

20 

[0 0 0 9] ^/v— /uSrfllv^flijttcfco-r 

©©> mmaxx/i'—*— /^m^-r^ft^a^r) m& 
[ooio] *5i^tt±iB<D^;(c^-c^$Hfct©-e 

[0011] 

ft, B*«io^y^i?xj/ bCflBHtMu 'fy^ 
stwr-5/X/wt s r©y X/u^jgii-rs^ts r© 

b, Z.O&t)&£.^m&&mzWcVtii'C^?i?~y b^ 
y K«r»«U r©-T i"* S?* h^y KOWIEJE^B 

r^y^hs«j tuyyyMS (pcb) . 7 

U^^;^])^b^r—^^ (FPC) , MW&7 4>\> 
J»tZ b- *-&tf«ScT?fflv^. 

[0012] 2 ©-Y 5/ hEflggfitt, ± 

1E^*^ 1 ©-T i?* y ME®3SffiJC33VT, flfflB^ 50 
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[0013] m*gi 3 ©-r 5?* y vwmkmz. ± 

1EI»:&E 1 Xfcfc 2 <D-f 1/9 Vzxl y M2«fMKBI-*5^T, 
t Lfc 0 

[ 0 0 1 4 ] HM4 i?x hfEf^gll, Jh 
flB»*S 1 3 ©Wf *u^©f ^9 i?^ y hlE®^S 
tc^T, ltfrfEgejf^*->©&*IB?!| tr 5/ ^*5ffffB^ 

[0015] DMtqi 5 ©-< v 5 ^ y MB^Stt, _k . 

IEIt^l75S4©V^tU^©^^^i>a:3' ME®SS 

[0016] St#3E 6 ©^ v^^ y ME^Stt, ± 
IEm*^ 1 7bm 5 ©V-f*t»>©W y MEg^fi 

mM*m&9mw.zfrx\,^z>mj&b vtz 0 

[0017] 7 <D4 y MS®^g«, ± 

IBft*« 1 ©-T s/ MBfi^@©feV>T, tfriajE 

SfrfHS^a©F*9i|iJ{c:K»tfc^t Lfco 

[0018] W*^ 8 ©-< 3/ hiE^Btt, Jh 

IBS*^ 1 7 ©Vvf ^©-r v 5 ^ y MH®3§« 

iim&mm^mvmwKmmztix^zmi&b vtc 0 
[0019] 9 ©>r i>=r. y bummwt*. ± 

Kit 1 7SS 8 ©V^ttd^©^ i?^ hlB^Se 

[00 20] 10©^^ ^1 3/ MS^BI*. 

_h|S»*«175S 9 ©VN-rn^©-^ i?^ 5* 

<D0*><O'pt£< tt2«±©/fy^i?xj; h^jv Ktf*l 

[00 2 1] 

»«*Si#HiBS:#fl8 LTlft^-r S„ El 1 14#38M©$& 
1 UlS^t-'K^'f MS»36«©W v?^ 

y b^y Ktto— ««r*i-*Mft»«H» 12111^^ 
v?^ y K©^W¥^ffiE, H3liil ©A- A%k\z. 

»5S65lfc*:»fSE. HI4«0l©B-B^cje5^Si5 
ffi^c»f®lll, H 5 ttm 3 ©ggBte^:®, g|6»ia«©S 

[0 0 2 2] r©^f >{r*s^y b^y Ktt, T9=f-^ 
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( 4 ) 

5 

— hit, ;©7^fax-^^-7 h 1 ±XC 

m&Vtz.m^~-y b 2 7 9 9 a. 

A^5£^£i.l6{;:<fco-Cg^U-CV^ 0 &$m=f-m 

[0 0 2 3] 5/ h 2li. ^T^-Agm 1 £ 

»j*bfcSBBi4Rl 2±iz.tol£Wi^ SilWi^jOMSsSr 10 

b) ^VM*SUS&if<E>&Jg:7"V— h*>e>#52«&BSli 

##j-c&*f u r <Dm&mmmt 1 3 ±»c*»© y 

[0 0 2 4] r*be><Dlg»;Kl 2 X ttEfffflRBttttl 3» 
OtyX/U/l/- h 1 5tc < toT*JEE«Sf^lJ4«>JEefS 
^7^*flRji-S^T77Agpi 1 £ *ivPm» 
Lfc*^©*P£E^^ 1 6 , #*DJE«^ 1 6 OffiMMIc 

e«Lfc*ii**i 7xrj5*a«f^i 7d»c>ipff^i 20 
6 tc-r ^ zmm-tZ't isfwu&s&t ttzmmmu 1 

8 L, A^oAPJE^^ 1 6 m^ii-TS J X>V 1 4 & 

#fftt^-7-7{c*f(p]Lria»L.Tv^s 0 ^lt, 

i==? h 2 li^r(DMt!)« 1 2«f»c < tot7^f 
[0 0 2 5] m?, T^fiX-ii'a^yUCSft 

*fc, ffi®^7JC*rjSUTSS<6«-e^^>-^— A-Sr^ 30 

[00 2 6] i <DS« 3 ©JESUIT 7 (DtmiSfa t lifir 
1-5*l^«>W«i88iJJCtt^-BE«|g^j4<D^-*<OJE«^ 
7©S*iftb*v^«BB«SrS8B5-*-*^y y bM2 1 t?##J 

mm 2 2 u zfr^iwmmi mmm 2 2 ttgasg 

5* A— ;H1i2 3Sr?>LTS«3©S® 
WKHftlltLTV*. #ffi®^^iJ4, 4K(C«^- 

ffm^T-(C|gt!)St^S-#^.€)fc«><0*ii«® 2 4 
U #il®12 4«^#S-Cfc5^yW— /umM2 40 
5 ^LtM 3 ©*ffiflH!:SBRbTV^S 0 
[0 0 2 7] £tt*?7&A3U§|ftWfi2 225. 

2, 2 4_h(C«Si:> HS2 2, 2 4 CDff ^PM^JE 

nui^ 7 cD^-g-fp®, i-fcfc>t>»&©j&— 

£>T*>5o fcfciU BES^7 fc<@»J3lttl®l£2 2atf 

xmnm 2 4 1 t>mMz*— y 7-rzmm-?hti& 
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6 

[0 0 2 8] BEm* J f4li. El 3 SlflSI 5 

<k 5 (ci 0Ji»±©SWS!JE«* J ? : i&»e>*»K J¥£ 2 0 
~50Mm/lI<DPZT (=Pb (Zi-Ti) 0 3 ) 2 
6i, I$twm/lI©^--''!7v ! a-A (AgPd) 

frht£z>ft&nM2 7 t&ttizmmvtihwhz* 
* lt, 7 ©*-h;i 2 6a <D±m\a-±^um.m 

Ti0 3 , PbTi0 3 , (NaK) NbO, if 

[0 0 2 9] -t Lt> 4 »JBE«^^ 7 

»cd^«^ 2 7 SrlJIiSt (C3?2(-MSS®(cH 9 M L 
t, W«®lJ:»flJlbfc«*.«AgPd*»e>ftSfflJBU«IIB« 
ffi2 8, 2 9 #EEm^^F?U 4 <D#JESPg^ 7 

<0#fti-S*ffi«©ffl»J«Bm« 2 8 3 ±©#ii 

«fli2 4{d-t^^2 0 0 kgf/mm 2 «±cO^Eji«ia 
«"5|Sf3 0 Sr^bT^U, #ffi«*^?B4 O^BEWB^ 
7 ©*ff^ b«V^«HBfll<OfiJBUWS««l 2 9 Sr^« 3 ±<D 

[003 0] 2 2 &tf#i§«1 2 4 

EI 6 J; 5 l^x S £ifr : eiri*./V— /W®^ 2 3, 2 

5 *ik\,x8m.s<?— ^-?ibz>mmfamw&'**— > 3 

3 JlU!*ffi*3imfii^^ — V3 5(c^ffl$-ar v Zril^ti 
©FPC3 7i©W« (SSMtiV. »S*SI5) T% 
yh£Et?WFPC3 7*S8K3*VC (EI1#M) , 

m*|B)©d 3 3*[rJ(D^) ^S^e^tb-Sc 
[0 0 3 1] 7 l/-AM5li> JSfl&fgfll&d* 2X10 

8, 3 9^tt, #£EWf^7««f«K*l«0fcBS«-f 
S^fS]©— #<IJtcH5£gB 4 0,41 Sr^-TSi:* 
(C, 2o©ff®|g^iJ4©ftfe*fiiJ-T?fc5^gI5tJ:'i>@^ 
&54 2£7&ifcU rtl?)©1^4 0~4 2cD#ffim^ 
^ 7 (0?iJi£;fr[R]©Wffia${c$g1893 4 3 Sr^Lfct)©-e 
*>S„ 7W- Agi5^5<D— ^©5gfl|gi54 3 

^L3(O^O^m^3 a{c*TJf£;-t-5-rv^tt*B-7L5a/JS 

[0 0 3 2] ttt, Z<D7^—^U5<Dm^4 2 

£rffl) 4 4 ttffifcMLr, ^y7hi2i x*m*<r> 

4S-ti51tC^UT, — #©Mlffi2 4§r^LTV^ 

[0 0 3 3] iS^- .y h 2 ©mtb« 1 2 li, m 

3 i-^i- J: 5 <c*PJEfK^ 1 6fflli¥affit U JEE®m?- 
JU 4 fliJli^n^^^OSft 5^777 l 2 
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( 5 ) 

7 

a, s^«i2bWLt, mmm^&uojznm 

[0 0 3 5] TfflffiKffi£«B#5 US. 2_b® 
* 0 , 13 fc^i" J: 5 5 2 i ffi^o 

xmnm+m 4 ©^-jew*^ 7 lt#* l*l 

mi 7«r^j*i-5*WBIHB»5 4 fcfl>6>fc5 0 -tflliaU* 

-CfeSaS, TW»«ff5 1 1 8fc*H 20 

[0 0 3 6] ;X;^V-M 5 f£te>f :^«S:JR3«$ 

X/Vl 4 0>&M>f V^JSttiPMCDaL^-eS 
0 mJ«TW&*U 1 4 ttJPJBE*^ 16(D 

^^aff icMj&-tz>tiLmmwitfx\<^z> 0 roy x/i^v 
- m 5 tsa^s 12 1 mmi^i<o^m^^— h^h 

[0 0 3 7] AMEttEft 16 <DM 30 

[0 0 3 8) W:, ^GW^S?** Ktf>»3iX 

fctt*ttttfc«* S^^K 2«r«*»frUT»Jt 
T, Hfjx^^M, 2 0^iBia±SritA/T?»*#it*r 

k*-e#TiW0#i«Jii-6i:*K:. ipx^ttttx®-? 

cottif £3^l-®tt/cV^^^:y h 2 fe SrSU* cDXg 
[0 0 3 9] M;fcmcWlW-rz> 0 $fe-f\ T91~~ 

fl5Wttco^i^com^^ttW^^^LfcS«3 50 
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/V— /U2 3a, 25a Sr«£j5fc1-5 0 

[0 04 0] ^Lt, r<0»«3<DW«»4>fcfl*J9IUl 
162 2 *»j«^Sfc»CDS|«tttt-»d^)5cSflsiJ9ia 

\cmt^xo^mmmtm^h^^mmmm^<9-^e 

/^-y 6 2 i^ra^ffit^S^i«6 3 tt^o * 

hK. mm\Mmmm'<9->6 1 t^mmmm^<9- 

;V2 3a, 2 5a *> WM£#3fta>£> 

[0 0 4 1] r<DS«3<DS®{C|^ @6iOTf 

J: 5fc* «BU3lttlWS2 2(0^;^*-;mi2 3£><b 

f p c 3 7 1 <D&M&-£xmmm%mm/<9—^3 3 

£r> 2 5 ^^/V-^-zHli 2 5 F P C 3 

7 t<Dmmn^xms^mmm^9-^3 5 sr»«-f 

5o *<0« x ^-^2 3a, 2 5 atCAg^ifO 
ffl«ttO&V*WW£3te*U ^-*^tS2 3, 2 

x;^^^2 3 a. 2 5a WKSAU ftjft. Bffc 

[0 0 4 2] £ tSt£3<DSB<DS®<@ 

8U1Wi^# — ^3 3 £Kffi#SMWS>^* — ^3 5 0FP 

c 3 7 k<Dmmn&f»<&fr&, myt&mmtzz&mm 

LV\ rtbtt, F P C 3 7 (Dg^Bft^ 

[0 0 4 3] S)ttt«6 9ias»a/^- 

y^bm 0 8 i^-r j; 5{-fpc37^ <Dmwm$L 

3 3 a. 3 5 a Sr8ft<SB^ja^Sr^ffi«oTt>J:V^U 
H9*^«+J:5fc#?B(OFPCi:<DSaKli«3 3 a, 3 
5 a«^cogP^^aoTt^<, ^V^^i s HlOlcSt 
J:5l^t6FPC^«3 3a, 3 5 a fSO^Sr 

moXh&^\ 

[0 0 4 4] S8B^^^-VC*>S«B«»J9IUfl 
ffi/^-y3 3Xt«B*atffi/^- V3 5 OF PC 
33a. 3 5ali 136 i^-tX 5 lC*/W-* 
-/V 2 3a, 25a (^fifi: 9 , S^K 3 ©rtffil^^f 

6 0 fpc3 7fc<oaasaBSr»j*-r*fc» 

»ciS«3 3»*:#<**ri**<, K0>/JvSKfc«rH 

[0 0 4 5] rtL?>0«-Sffi — » 2 2, 2 

4, 3 3, 3 51^, ffi|*.tfNi, Au, Cu^cD&MM 

pd, AgPt, au^<- ^ htgcDmm&fc^— * h<owm 

*<©*j»^±oT»fi!lLTa*31BlC*#S*rv^ 0 



JP0900009. DAT 



Page. 



91 



( 6 

9 

10 0 4 6] -t LT, 011 JC^i-«t 5 K«t5 3 Jb©tiF 

^7"^- h 6 4 0»K3^©S^-K:ffiv^5ijE3|MBIi: b 
TJ4-1r^^2 0 0 kgf/mm&L±<Oh<Dft£< , r. 

«**y©JBtti:b-Ctt:» l**-f?\ 2i£21-g-;?-f 7*, 

[004 7] LT> r.*tlb©IE©Sf ^f-TV— h64© 10 

h 6 4 ©^(Rj-r.5«acDffis«ffitrs«3 ±(o&mnmm 

^-y6 2(llIMlW3 OtCTm^W^i^-t-S 

3 0, 3 1 t LTIit>^2 0 0 kgf/mm K±© 

3*. AgPd^y^ tr^^ifSrfflVSi i#-e# 

[0 0 4 8] y-l'i'^^ K®^T Sr-fes/ hVtzV 

f— SflCtot, 2tfc©J£SfSfT-7*V— h 6 4,&tfg 

f 5/?\ fS*.rflli , s'*'3fc?> 1 0 0 u mSAOifflcOjE 

tc, *SB®ffi4-^*«>JEE®^7tc*fjE£:i-SfflSiJ*»S« 30 
ffi28, 2 9tC^#J-t-^ e 

[0049] r©tt > m5{ct>^-?-J:5Kg«3(cj5iT 
J> y h$E2 1 SrAtvC12)#nh5 

jc*jvp*t«suwfc»jsi-s«iaj§im««2 2 k*mh-*- 

5„ r<©»^-, &«3 _h©*iilS1&ffl^-V6 2 fc-fc 

[0050] &*5, &mj&fi.ztvit®m\mnM2 2 40 

ft, ffl*<Dfftt*?7<8#fib^tffitt0fl9J#iSm 

[0 0 5 1] r©<fc5ic, J6^:t4««3±lc, 3ltti©4£ 
ffl/^-y6 1?r«t5t*lw ^£>rtg&®®2 7S: 

^->6 1 i^S!JEm5!l^6 4<04SH®ffitSr#ii 50 
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10 

teabT«Sttbfc«, 911)11^6 4X^3© 
*ffiWKIWB*K:^y jr MjPXSrJSbT, «»©£E«5&^- 
7Sr^-t-5t*Jc, §IWm«ffl^ — latWBffi 

m\mw& 2 8 &t^@»j4ss®W£ 2 9 ^ftm-t 5 - 1 ic 
iH2 7i>^h<omjm<r>nmvimm^£^±. mmm^-t 

[0 0 5 2] *bT, 8Wa!£tt*?<OtflS*tt&£#[ 
J:©3IW®ffi££^iI£^5^ffl*&3S#-**3 0, 31i 
LT-lr^j/^2 0 0 kgf/inm 2 ^.!:©^©^;!^^;! 

-c#t, ^ y h^px^aJi^ffi®*^^** 5 — m 

*fc, &*£3 i JESSIE 7 i©&##Ji b 
Ti'>'^2 0 0 kgf/mm 2 W_k«D'|><D£fl!V'>.5;L £ 

*y hiPX^OflEmm^-©fiStlSr^^<t- 
Sii^-e#St*(c N £EH^ 7 ©lM!>ll#©^fc8js$5 

[0 0 5 3] r©J;5(-br, JEESHt^tTV— H64§ 
©^ y y hiPX^TbfcS«3±^7V— AgB|J5iSr 
•y>-^2 0 0 ]^zf/iam&.±.<Dl)mM\t^^^ 

r©7w-^gp«-5©H^sp4 2©aranfcaMttt'< 

$tbfc*ii»fil^ffi^^-^6 2£r*!SH;i8^LT, 
*ii®ffi2 4Sr^i-5o 
[0 0 5 4] iit, 71/- J>.Utt5 &&&Ltc&<07 

^©fU^lcasSasy h 2 ©Jg»« 1 2 Sr^tifc 
fe, BS»aE39»»V^iSf*S*i,*V^-f T79^SC1 1^ 

[0 0 5 5] ^ ' T\ ffii?7©f±l2 6 a ©±ffi 

b, JE«^7©ii5$J:>) t>ffi*MCi«V^7l/— Agp$j5 

fBbtrv>5 0 

[0056] -tut, r©i 5 CLT^LfcT^fa 
an— ^ h 1 ±(C X glJ^PX^tt Zftotcm^ 

~y v 2^^(Dmmmi 2m (m&m) stt^clt, 

[0 0 5 7] *<7>&. mi 2(^-Ti5(-. S«3S® 

3 5©^./-w— /^§rK5<— SC£r&iKffiJ£3 3 a, 3 
5atb-C, F PC 3 7©mtil^^ — ^3 7 a £?&iAP 
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( 7 ) 

11 

m-Q&£rfZ><, F P C 3 7 ttBEflt*-?5B4 ©JE« 

gUJcri^fe^ffl^ s'=3rS:JfibTV5„ -<D»^ FPC 

3 7&?gyi#-r5i»#<Dm«te, ^Bo^i4?m^-t* s ^ 

[0 0 5 8] X;u-*-;Hi2 3, 2 5li> 

$ y?wp{cwm\^, m^^^bxi^^^b^x-^ 
ttJtft<*3M-S£i:asj*Lv\ io 

[0 0 5 9] ^rT, *K3fcKy^*4fT?#5LbTf^ 
/u) 2 3a, 2 5 aSrKD ^T?f^SS U *:*UC&JRfc t* 

[0 0 6 0] fcfc'L, ro^gj-m, ^/u~7^—/U(om 

mte'<y#&<3t±'*zitib* w-*—/\sm*mfo<o 20 

^-*-/W^f,lffi/^-y^LT, */l"- 
[0 0 6 1] FPCtSBIBS'jm^^-^O 5 

mn^x—tf^n*) &&mmttchox. mmmm 
®M/<? - >Rx*m»mmwm'<* ->iFPc©H 

®*at®«^^-^t FPcvmMimm-rzo mzm 

[0 0 6 2] £t>i^ ^fflg?^iEfedSm*iS|J©^H<©^ 
-CS«3 b FPC t^@S$^5©lc*fLT, A#«« 
-147 -if\< A ©4§-g\ SfiHflSttfc 5 tiffin 40 

*a«Mli:fto-C, S«tFPCSrS^-r^<D-C, 

*&ffi*#WT?*>5fc», F P C fcflnf&fk iPBEi-^ r b 

[0 0 6 3] roiSfcUTFPCSrSiafibfclftlc:, * 
g«3<CM'>':{''#if&?L3 aM^M^7"4 
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[006 4] 7^fai-?^5/Mffl7V 

- Age** 5 zmwymm* 2x100"* /"cstr©^* 

J^ias y y 2 ©StttSE 1 2 & 7 Ag|S$* 5 t 

*P^*SrLTt««l«l 2©^£r 

[0 0 6 5] *fc, JhifcLfcJ;?^ S«3t7W-A 
«WJ-5» T^fai — & =L~-y h 1 tffiil-^-— S> h 2, 

$5*5 2 0 0 k g f /mm 2 SJt.JiT?, |f3— ©^^v^P 
J»«<bS!a3)WR|frfli virile J: oT, ^^h««t 

[0066] nkK. a±oi?i;i^Lfcfy^yiy 

SKR&KffiSs!!^ 7 2 0 ~ 5 0 V<D^«j^</V^.mjESr 
?7WLt»«l 2©*tJS-t-5y-1'T7 7AS|Jl 

1 §ry x/n 4*iftncae»s*» Apff^i 6cd^« 

^(-.toTjPJE^l 6f*i(D-f V^^PJE 
U, -l" X/v/l^- M 5 © / X;H 4 A^M 

[0 0 6 7] ^Ut, W V^«©PtW{C#oTJPJE^ 

«14(cJ;oT*Pffi^l 6 ^lc«^<DrftjE*s^-r 
5o r©^©T^C*^V^r x JBE«^7— <D®JE<DPPAP 
Sr^-7^«g^i-5r itiot, atb«12©^-TT7 
9 Agp 1 1 tfTvOGLWlzmoXimm^. 1 6 dS5E©^^ 

sfeV^ V^V^lCiiDS-f >i?«if&^7'4 8^?>A 
ofc^y^lt *ii^2 7£riio-Ctfftfl3gtag&2 8*» 
fe*PJE^l 6rt(C3E*^ttS 0 ^wT, yX/H4(D 

^^^pf^^^^a©St!)^*br^Lfcm, }*:© 
^ >^JSsfctb©fcfe{ciia;*?- 7 tovi^WE&fWjp-r 

[oo6 8] ^*3, _hSBHJS^«8^*5v^-c», iznmf- 

7 ©MC®©ffiS'JCB«fig 2 8, 2 9 t 2 4 , 

22t zmmmm-tzmm&mttn 3 0 , 

3 1 hMBSUiMSl! 2 8,29 

TVn^,*5, jgiiAaaWJlsfS 0, 3 1§rfflSUffiB«ffi2 

%>*})y h*PXM©ffiffi^7*W- H64tS«3t© 

^n<ofemwsimm*<»mk*-mmfctz> rim 

So 

[0 0 6 9] ±fd,nMMmz}5\,^X\-Z. ;X/V(r> 

mu^^mMM^<n>wsL^bwm±.\^t^^ kv 



JP0900009. DAT 



Page. 93 



( 8 ) 



2000-263781 
(P 2000-263781 A) 



13 



14 



*3V^T«. hS^Si LtF P CSrfflV>fc^^ pT^ 

[0 0 7 0] *»W©»2§S«»«fcoVNTHl 10 

IDt?fcSo -hi£Lfc:&lS£ifeJ£flB©^5' K-C, lOOdp 

[0071] —m<r>; x;vmmi&mt 100 

dpi W_hcD#-a% 7 X^OiB^MS t* y 2 54#mi 

/V©8E5Uf s>^t>PC< 2 5 4 /tmldfcSo rjil: 
7-f^/^'<-^=12 7^m/12 7/im? 20 
g®«5U«^*— V3 3£r^/£Lfc4§£\ tt!IW©fW 
BB12 7jimW»4<, -t^c^fLT, ^>1f<r>ttJL 
Oi Llttf^t 8 0/i m©*, ^{BlWlr 16 0m m@ 

[0 0 7 2] *3«Eifc»ttKii8VNrB;, XSttBU 

mMs<?—>3 3«\ iBBU'SHS/B^/l'— /W2 3 aS- 
»iWBJiUTjEi^*)*«rfc*, $fc«8SBtCFPC3 7i© 
mmm®3 3 a SrWirfO^a. 

[0 0 7 3] Lfc^oT, S&BfjftES 3afc*sr?£XS 30 

fi»jaffi^-y©t S '^diti, fflSiJtffiffl^;v- * 

— /W2 3 a ©fyf d 2 <fc < t£%> (dl>d 

«Bra±«*SE»i-5r ftp, «*tt©J:v*FP 

[0 0 7 4] JJclc, ^H©ft3£ill^fl8©A&£tt<;: 
ov^TEl 4&Viai 5Sr#MLTlftW-t-.5o &*5, W 

©^y K-C. 1 0 0dpi«±©***flS*ff*ofc» 

£\ ^/W— /VSr l^iJ-C^^-t-5 */V— /V© 40 

i ; Aofc o „ *S©4&^-{ctte^/i *» 

[0 0 7 5] ^Err-e, **JS»«lci8VNrM:» SiW 
WB©*/u— yw2 3 a £r=f J&WcgB^iJL 



[0 0 7 6] rrt, FPC3 7i08«*»3 3a 
tt, Ell 4{C5Fi-<fc5Kl?Ufc^/£L-Cfci:<, j&i^ 
li, 111 l 5 ic^-r J: 5 icx/w- na^K^f- 

[0 0 7 7] &tem®* 1 ftro*jALfc»frlz:M:, ttftk 
•W*— «UTFPCi:«fiE3rr*rfca«-C#, FPC 
SrADSSft* JfJE-t*5fc©©JEE*^fi©An^JfjS^5' K©(6 
< T J; < & 9 . iDf&JfS-^ y K©lftA 7 fl^fc < 

tt©*v^a*tfr5ri:*s-C#a. }?ffiffi»j8S/.h 
S<**©T?, «lffl»K:iCM5*ffi*Sr»S/ti«>©ffi»3R 
*©aq£E;& #J /h £ < T J: < ft 9 . MS g #©/h 

[0 0 7 8] — «fi*ffi«Sr^/W-*-/VtlH*© = f 1 

HoiKWfiBUWlv**— v©«£ SrJStfl^ - 
i: «BflJW«^<*-:'©IMg^«rK 

[0 0 7 9] ftJc, **W©®4*3fe^l!Btc<5V^-CEl 
0-C*>So Ji3*Ufc«ffl|IJ(fiJR«©^s' K"C, lOOdp 
f^S*i-^i:, m«©IWc^^^©tt*tHL*4C, M 

[0080] — yj©y x/na?ij«s*s 1 o o 

dpigl Ji©^a-, / X/KOE?lJ« f s» 254dmi 

/U<DW&W*:-y?t>mV< 2 5 4 M mM5„ 
#!l;LfJ> 7^V/^-^=12 7^m/12 7 w m-e 

Hiffltffi/^-y3 ssr^Lfc^, msra©ra 

Pltel 2 7 )imy^< , -ttV^^LT, 

W 8 0/i m«, MmmaiT? 1 6 0 n mm 

[0 0 8 1] **H0gt8fc*$i^TH\ KSfflSU 

lS/^-y3 3IJ > ^3HcS$^S^f>ii:T, FPC 
3 7 t©^fefc^«3 3 a £=f B:|£lcie?iJL.-CV^o bfc 
*SoT, ^M^«E3 3 a IH±(i+^S§«l§:$S^i-.5 r t 

[0 0 8 2] ^<7>m&. BHKSt±5lC|Wt5»l!j| 

tt© h 6 9 5 r t k <t o ^is?<r>VL 

^WbS£lT©^-<— *L2Ke^«fc 5*SS«ft (3 0 0 
dpiWJh) ©»-g-Cfc, ®fiilHl±©S<i*^^c^ - t^S 
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[0083] *&w<Dm5mMMMKo^rmi 

1 0 0dpia±oK**'fkS:fi i *ofc»^-» 

[0 0 8 4] 1"3fe*5*>, — ?«©./ XvHEyiJfl&StfS 100 
dpiEA±©4&£\ y X/U©gB?% t?7ftt254/imi 

/KDBB?!Itf y^-t>raC< 2 5 4 MmlC&S. CHI- 
^Jxti. 7^V/^-^=12 7(im/12 7)im-e 

|l412 7)imW>4<, ^rtU^LT, /M^©fi*ja. 
ffl LfiliS^T? 80j. mSI, PO-MtUST? 1 6 0 /* m@ 

[0 0 8 5] — SH*©*©^©*****^ (¥ffl 

i5i:f^l:ii, _h3£LfcJ: 5 ic, ^^©li^W b* 
11, ft* 8 0m mga, f^Hlimffit? 160^ mifttt 

[0 0 8 6] ^rr-e, ^Jfe^fgUc^TI*, xmuu 
ffifii^ — V 3 3 12, ^/w— /V 1 o*5# (CSiUl b^ - 
faSr&ftk-tir-CV^,, LfcdSo-C. 3 3 a W± 

[0 0 8 7] r©!^^ 018 {CTjrf-J; 5 KSftfefMc 3 
3a, 35a £M-(DUft&mmte.<D v-v 5 * h 6 9 -C*Sg 
t^r ilcioT, ^^©IS^ttJLSi^T©;*^— * 
Ua»*v^J:5*iK*A (3 0 0dpi«Jh) ©*&^-T?t>, 

[00 8 8] J<fcl£, *5S^<D^6HJS^{coVNT|gi 
9^ILtrat5. T'y ^*^©-< V^v?^?/ ME 

mmm immMmmtistr) <ommit. fcsvM**:? 4 o 

fn^Lfcij, -<3io— (y) , (m) , ~>rv 

(C) , /7-^ (K) ©4fe, fcavMSSM^-tfv 

->T^SriO*.fc6'fe, kyH (R) , :/y— ^ 
(G) , -7;V— (B) SriP^ifc7fetV^ofcN'/V'^^3' 

[0 0 8 9] &9mmmz&^Xt±* 2o©^ ? K8 1 
£ltfe©FPC8 2(cH^LTV^ 0 WK8 1IJ, 
fffi^L-fcJ: /utm&Ziv. SBJc*5V^T 

FPC8 2t»f5W-Cfe5 4 r<0±5l-SB-eF 50 
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PCti»t5r tic J: «?, FPCSig^^tcft*), 
-o<D^y K«rfC*< > £ £>K: 3«£U:©^y KSrH— 

f p c rit-cts. 

[0 0 9 0] &*5, ±|E#*16»ttfc*VNrtt» JEESm 
[00 9 1] 

[3§w©2tim] «Jiift?gL.fci 5t-, »#*i©'f>'* 

i>=.y MB#§&Sfc:J:*tfi> 'fy^^jy h^-y K©JE 
2>3§£3M3: SrtS It fcS«(c «ff^3B^^S Sr K It fcSW 

M&PlftLhU 9IW»tt«^«<JiCoT:/J^a!flS» ©=■ 

[0 0 9 2] B*S2©-f^i?i? MS^SI-<tn 
I*, ±W|*Sl05^^S?xy ME^SIC*3Vn-C, 

[0 0 9 3] fft#«3<ZM V^^^ix ME^g«lcitt 
±|Hf»*« 1 XI* 2 i^ax ME^M«I^33 

^iifcffl-e, yy isbm&mmme>mmN\i'a~-h& 
[oo9 4] 4 <?>■<< hm<smmte*n 

it, ±3588 1 7bm 3 ©v-^ixd^'f v 5 ^ y MB 

[0 0 9 5] HMW5 0-f^«>»y MB^filCttu 
±1B»^ 1 4 ©V^-f tiHWf i/zc y h|E 

^filc*Jv^T, m^WLftm&mm.zKx^%mj& 

[0 0 9 6] f»*3g6©>f^^^3' MB^SBI-iiX 
li, ±fBW*^ 1 5 ©v^-f ix*»©^ ^ 5/ MB 
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[0097] m&m 7 s?» y h%m%m\~z*i 

li, ±E»*« 1 <ZM y MB^*<D*5V>T X 

JEE^^^^SSr 2 Jflfit-tEIB U ttif^JsfJSta 2 

m^wc<o ftmiz® nitm^. t Lfc©-c, ^-^ k©/j^i; 

10 0 9 8] B*98©>f^v'jy MB®3SS(Cj;n 
tf, ±!E»*K 1 ttS 7 (DV^-Ttt^o-r V:? i?* ME 

^g(c*5v>r, SE^^-^o^y >-hmmt(omu 

S. 

[0 0 9 9] IMfflDO-f^';*? hE«B61tfcJ:*t 
fc£, ±lHft^ 1 ©V^tt^O-T y ME 

[oioo] i o ©>< y hWMmmz.*. 

U <£-©5*>©4>&< k h2&.±<D;fl/?*Jzr.y h^y 
rot, ■^/u^y K©/MMfc&0*vS„ 

[0 i ] &&w<Dm i mmMffliiz&z^ y me 
m 

[0 2] mjisfitay h^y K©#«¥&«0 
[0 3] HlOA-A«Hc»5KfB*yc»fBH 
[El 4] 01©B-Bi|§U^5iS&*fc*:#f®0 
[0 5] HI 3 ©^SEifc*0 

[Be] n^y K©as«o«iB»BBia 

[13] 
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[0 7] * Y<DTiT'r^—9=>.— y h<DM&T.m. 
[0 8] Hl^y Kf©»«JEffi©fl&«)fBlfiJSr*i-R?)iH 

[19] m^y Y<ommmm<Dm<om2M&&-r&iw® 
[mi o] Y<nm®mm<»m<r)Wi-$m*7K-*WLW 
m 

[ill] ffl^y V<DT? ^3.31— 9=l— y KD§?itI 
[012] hW^f ax-^as^ h©|BII 

*i<Dtft9§ fcifc-f soffit* sn 0 

[013] *^§^JB2§^»tt©RMIcttrS*K«> 
[014] *5IM<D^3|IJ£^ffi©lftM(::«-rsS«© 

SBRD30 

[015] mmt&iem<am<oMv>viWKVii-rzm&<om 
mwtwm 

[016] *5IM©^4|«fi^«S(DR|gtc^-r5&R© 
KffitftK0 

[0i7] *&w<D$Rsmm]&M<D%iw^Wi-f2>mte<D 
mmwtwm 

mmmm 

[019] *^W©^6*lfei^«8©ISiW^i-5l4«R 
910 

m#©RW] 

l-T?3-=L*-—!>>=L=-yY* 2-*Sa=5'h, 3- 
g*£, 4-JEEflK!H^!k 5-7V-m 7-JE«Ht 

12-S8MR, 1 3"-«£feKMMS#* 14-;X 
/K 15-7X/^l/-K 2 2 — *fB»J3ltH®ffi, 2 3 

— /v-mffi, 3 3-mmm&smm^9— 35-11* 
mmm^<9—^. 3 7 -fpc, 



[04] 




7 
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[B2] 




^21 



3 21 



[B6] 

35a 3 



[E17] 



[18] 




35 35 
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[0171 

35 35a 3 35a 35 



18] 





[Ell 9] 




(72)^^# fcm F # — J* 2C057 AF35 AF65 AF93 AG15 AG16 

m E * J^iA lTI3#6f AG82 AG92 AG93 AP02 AP14 

£tf±y 1*3 AP22 AP25 AP47 BA04 BAH 
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